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(64) TUBE ROLUNQ OUT APPARATUS 
(57) Abstract: 

FIELD: well exploitation. SUBSTANCE: apparatus has on lateral surface of Its housing Inclined Oat 
portions, supporting with use of axles rolling out members, mounted on supporting plates. The flat 
portions are in the form of cylindrical counterbores, whose axis coincide with axis of the rolling 
out members. The counterbore has grooves, opened at its one side. The supporting plate are arranged 
in the grooves and rigidly connected with the axles of the rolling out members. Each above 
mentioned groove has at Its end portion an additional groove. Each supporting plate is provided by 
a protrusion, placed in the additional groove. The housing with the supporting plates is embraced 
by a nut EFFECT: enhanced reliability of the apparatus at operation due to such structure ol tt 2 cl, 7 dwg 
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(54) yCTPOftCTBO jyifl P A3BAJIBH0BKM TPVB 
(57) Abstract 

HaoCperoDcc npc^Ha3HHUcao ;yM p&3Bajibapara nepeKpuBaTeneft B3 npo4H7XLfibix Tpytf, ycraiiaBriHBaeubix 

B CXBSLXHHAX Ha OOKOSOA BOBepXHOCTM KOpHYCa BbmOnHCHbl KaXJIOHHMC lUIOCKHC VUaCTKH. Ha KOTOpfalX c 

nowcmbio ocefl Ha onopabix rmacrvHax ycraHOD/ieHM Bara*orx>mpe aac^orru (B3). rLrcoamc yhbcxkh 
BtmarmeHW n bh^c qgnHHapOT ccsHX qexoBOK (LQ. Oca U coBnafla»T c ochmh B3. Ha U Bwno/raeHbi 
oTKpbiTtic c o^Horo Komja naow (TT). OnopKbte anacrnHbc pacnonoxeHbi bIIh sceenco caccuHu c ochuh B3. 
Ha oTKpbirow koicxc Kax^oro n BwncjmeH flonojmBrrejibHbril n. Kansas? onopean roiacrxBa csatixeHa 
BbicrynoM. pasMcmcHHbiM d flootuTHHTCJibHOM II. Kopnyc c ono pwhMH n7iacrtraa>m oxBaTbiBaer raftxa. 
Tasan cosoxynBOCTb npaaHaKos o6ccdcmhi«ct ooBfcmrcjtwe HA^cmsoc-ra ycrpoficrsa. 1 3. n. $-m** 7 an. 
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Description (OmcaHie M3o6pcTcmjiJ: 

H3o6pcTCHHC otbochtch e 6ypeasoo h RamrranbHowy pcwoHTy csbuub h npc/jHaaHa^cHO. b HacTHOCTH. 
ana pappMibHOBbipaHMH ycrpoftcro 10 npo$ajibnbix Tpy6 npw roc ycTanoHKc b ckboxbbz. 

Kaafajiee (Sjibskhu k B3o6percHiD0 no TCXHHvecxoH cymRocm HBnaercsi ycTpoftcTBO jyw pa3BanbHpBKH 
npo^HTibHbix Tpy6 npH Depcupbrrmi huh ooh ocnoxBoasfl b cxfiajEBHe. cqnepmainec noJlbift 
t^irasBp pBmxmA aopnyc, aa napyamoft noBepxaocra aoroporo BbmonHcHbi aaajioaHbte oTHocnTOibHO 
upPAQjibBoft oca Kopnyca htiockhc yMaCTRH, h ycT&Houneinrue Ha nocnenHax c nouonjbw ocefl Ha onopawx 
nnacTHBax BajTbnyjonjae aneweHTbi. 

HcAoc-raTKow yroro ycTpoftcroa hejihctch BCHaAcxHOCTb cro pafiorbi H3-3a He^ocTaro^iHofl (HH3K0fi) 
npowocTa aopnyca. MHHmianwaH Tommma ct c hkb aoroporo b pc3ym>raTc abmcjiHCBBB HajuxoHKbix k cro 
npojuvibBoA och nnocaax yiacntOB hc y^oancTBop«cT yenoMno npoMnocTH npa apy^cimn. 

Ucnb M3o6pgm nw noBbaneMae Ha^ejKnocTH ycrpoAcTea 3a otct ynejiaweBBa npouHocra cro aopnyca. 

3to flocrararrca tcw, aro b ararwianjcM ycTpoftrroc n/ia pa aaam gnam Tpytf, cqqepjxame* nojiwfl 
Dj uum^pmH e ujafl aopnyc. Ha Hapyacnoa noBcpxHOCTB Koroporo bwtiojthchm HaavioHm*e oriiocHrcnbeo 
npoflojibnoH och Kopnyca nnocKse yrocnni, a ycTaaoaneHHWc sa nocnc^snx c nouongJo oceft h» cnopHbcx 
nnacTaaax BajBbny aanae aneMeaTbi. cotvi»cho K3o6pcrc H mD HaanoHHbie nnocasce ynacTKH Ha Hapyxaofl 
xawpXBOCTB KOpnyca BfamonHCHbi b nane nanaHnpa^ecKax nezoBOK, oca aoTopMx coEnaRaxyr c ochmh 
uanuxyvtnyac ancMCHTOB, a aa neaoBKax BbcnonBxsbi errapbrrwe c o/nioro Koana h axcncHTpatiHO cuemcHHwc 
K Hcwy na3bi, npa stoii onopHbie nnaeraabi pacnanoman.i b na3ax a mecTKo caoamj c ocawa 

BajTWiy»mHX SJICUeHTOB. 

JIpyrHM oTrawHCM onncwBacuoro ycTpoftcrea hbjihcpch to, «rro sa oTapbnw rohuc kbjkaopo naoa 
BbmojiBCH flonanHBTCTibHbifi nao, a K&OAafl onopHan nnacraBa cHa6accea Bbicrryuou, pacnonomcaHbou b 
AononHBTenbuoM na3y, npa aTou ycxpoftcroo cHafiaccao raftxoft, oxoaTi^roaionjeft aopnyc c onopHbouu 
nnacTHHaMH. 

YaaoAHHbic otjihhhh o6ccnoraBa»T no3w«>j*nocTb yBejnwcHHH TornnKHbi ctchkh aopnyca r Haatxinec 
onaCHOM DoxxcpcHHOM ocichbh cro, 6naroAapn HCMy noBbmiaeTca npoMBocTb aopnyca h. cn<yjoBaTCJibno. 
Hs«cmocTb paCoxfoj ycTpoflcxea 6co tomchckhh cro HounHajxbHoro napymnoro nHauerpa n/w A»HHoro 
TBnopa3Mcpa. 

Ha $ht. 1 noaaoaao ycrpaftcTBo, ycranoBncsBoc b npo^snbHoa pa3BanbnpBbiBaeuofl TpyfSc, oCnnrfl bh«: Ha 
<Jtht. 2 ccronte A-A Ha ^ar. 1; aa ^ar. 3 ^parweax aopnyca ycTpoacrea c KOHcrpyKTMBHWMH sneuesmam 
p/iH ycraHOBRH Banbayaxnax aneuearoB; aa <Jht. 4 bh^ no crpcnxc B aa (Jar. 3; aa $ar. 5 cenesHe B-B Ha 
par. 1: Ha $kt. 6 cctttHHC T-r aa frsr. 1. aa 4>ar. 7 oracaac a-H Ha ♦nr. 3. 

ycTpoacTBo njia paaoanbnpBKH TpyfS {^kt. 1) coflcpaaiT nanaHnpsniccKHft nomdft Kopnyc 1 c ncwrpanbHMM 
KaaanoM 2 a pc3b6auH 3 a 4 flnn cocnaHCHaa cooTBCTCTBcaHO c aanouHOH 6ypHnbBbzx Tpy6 5 a 
CKBaXHHHbm ooopynoaaHHeu 6. Ha aapyKHoft noBepxaocra aopnyca 1 nofl yrncu a ero npo^onbHOtt oca 
BbmonBeaM njiocxac yu^nca 7 b bh^c najnianpHMccjuix ueaoBOK 8, aa aoToptsix BboionHCHW orapbirbic c 
onaoro aoana na3bi 9, 3KcnjeaTpH*nio CMCTncHHbic oTHOCBTcnbHo ucrobok b cxopoHy orKpbiToro aora;a 3x«x 
naooB, c yr/iy6jicaH«Ma 10 a ax npoTWBon oxi o 7X.Hbix ontpbiTbiM aoHuaM CTcaaax. B naaax 9 paoMcnxcabi 
onopmje nnacTHHbt 11 c ao3bipbKaua 12 no ax ncpai^epaa ($ar. 1), BXDflpBQsua b yiviydncaaa 10 nasoB 9 
(^ar. 3 a 4). 

Ha noBepxaocra onopabix nnacTHH 11 ($ht. 1), KOirraRTHpyjomcft c aopnycou, aaroroBncBM Bbicrynbi 13, 
axonannie b AononHHTcnbHbie naobi 14 (^ar. 3 a 4), BwnonBCHHbic ea orspbiTbix yHacTaax nasoa 9. Ha 
Hapymnofi noBepxKOCTH aopnyca Bunojnxeaa pe3b6a I5 r Ha Koropyio Haaaauefla raflaa 16, oxaaT wa a^ Tna a 
anopabic nnacTBBbi 11 a o6ccnc^HBa»n^aa cohucctqo c hx xosbipbKa&ox 12. BbicrynaafB 13. ymytineBnausi 10 
b xopnyce h nonojnnrrcnbHbiMH nasaMH 14 ^HKcaxnao ruiacran 11 ot npoBopora a Bbina^cHHn ro naaoe 9. 

Ha bhchihhx ot aopnyca noBCpxHocxax onopmjx nnacTHH 11 mcctko k c ascueBTpB^mbiM cMcmcnHCM k hx 
Bcpxacfl ncpa^epHH (rpananc) 3axpauienbi oca 17 ($ar. 1 a 2). Ha aoropbix c nouombjo ^aacapyioincro 
aonbna 18 ycTaaoBncabi oanbuyiomnc ancMcarbi 19. npa stow oca 17 eajibuyionxKx ancwcHTOB saapcnncHbi 
aa onopHbix nTiacraHax 11 Tax, mto ax reowtci-paHccKac oca chmmctdhb coonaAaioT c reoMCTpa^ccKHMH 
oo nn caaoi eT pa B in p naaTy auecggx i^ckodox 8 (cm. occiiyn rammo O-O na ^wr. 3-4). 

SKCi yHT p iWH oe cwemeHMe nasoB 9 ornocHTenbHo njiomaflw neaoBOK 8, a Tasjse BenmaHy uaacuManbao 
BooMoxHoro yr/iyojicHMa neaoDoa b crcHicy aopnyca c^pcncjiaxyr pacwcTHbai nyTCM ajih aoHxpeTHoro 
TKnopa3Mcpa ycTpoacxoa c yMcrow o6ccncHcaaa Hco6xonaMoro 3anaca npo^HOcra aopnyca npa pa6orc 
ycTpoacTBa d yenoaaax apy^icHHa. A uaKdoiaahHo bo3moxhoc cviCB^criHC onopnux nnacTBH 11 
oTHOCHTejihHO ocefl 17 BajibnyiomHX ajiCMearoB 19 o6ycnoancHO pacnQnomeHaeu na3oo 9 noj\ hhx a tcm. mto 
rcoucrpw^ccKae oca cHMMcrpwa 3aKpcnJicaHbix Ha kmx oceffi 17 BanbnyiouDix aneucaroD 19 aojihudj 
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coeDaAaTb c reoMerpirecauam ochkb chmmctphh qexoooK. 

Paoara ycrpoftcTBa uohchhctch Ha npMMcpc paDoanbapm npoQwihUbix Tpy6 npa mojunjfm huh 3ohn 
HapymcHHH rcpM C T HXHOC T H o6c*utio& aonotmta 20 ($ht. 1. 5, 6) OBam w, 

npo<J>ant«wc xpytSbi 21 cnyaiajor mry-rpb oticaAHofl kooiohhu 20, b snrrepBan Hoojira^a h pacnnqwDor jjo 
npaxvrm vsx ctchok k CTCHKC o6ca£Hoft kojiohhn 20 ((Jrar. 5) coo/jaimew miyxpcimcrx) ra^paBJiOTecxoro 
Haariemm. 

3aTc« c noMonjbio pc3b6bt 3 ycTpoAcTuo npHCocflHHHJOT k kojiohbc Tpy6 6 m cnycKaioT o c&BaxKHy. Ho 
AocnuKeHKH ycrpoftcreou eepxHcro Kc»ma npo$mibHwx TpyfS 21 KanoHHy 6ypKnhObOc TpyfS aamzHaxrr 
DpamaTb npH o^hobpcwchbou coG^suipm occboA aarpysKH h npaubOKX dqjiocth ipy6 <icpca qarrpanMibtft 
Kenan 2 aopnyca 1 mHflKOCTbw. B pcoyjibTaTC sroro HCfloxarae RaaneHiiew ysamra 22 ($m\ 5) 
npo$H7ii*a*x Tpy6 21 sbmpaanfaoroi flo roio-raoro h repucrOTHoro npraaTw? bcch Hapymnou iiobcoxboctb 
npc^BTii^aux TpyC k sayrpeBBcfl nowpxHocTH o6caflHMX Tpyti 20 ($>ht. 6). 

no OKOHMaHWB paofwiteapobraaniiH KanoHHy 6ypM7tt«ux ipy6 5 c ycrpoftcxBOU no^HKuaKrr H3 caBajraHbi 
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Claims [CK>puyna R3o6peTeniiH]: 

1. VCTPOftCTBO A/151 PA3BAJI blJOBKH TPVB. conepMampe nojibiA vpmmmpa^ccxssA Kopnyc. Ha Hapyxmfi 
noocpXHoc-TH Koroporo BbaMvmcuu oaiuiomn^e ornoarrejibHO rrpo^ojiuioft oca Kopnyca xuxocKite ywacrra, b 
ycraHOBneBHbie na oocjic^hhx c nowonijjo ooeil na onopaux nnscnraax BanttjyiomHe aneuonu, 
ornirqajomccc« tcm. *rro HaKJiOHHbcc euiocrbc ynacnui Ha HapyxBOfl nouepxHoem xopnyca BwnonKCHu b 
bhwc ipmHHgpg^eaaix neKoaox, ogh aoropbut coonaAajcrr c ochmh Bstnt*jyioutfXK ana^cHroo. a Ha uexoEKax 

GbmOJIHCHbl OTKpblTbIC C OflKOro KOHOA H SKCHeHTpHUHO CUemCHHbIC K HCMy II03IJ, XTpH »TOU onOpHbtC 

nnacnrau pacnonomeHW b naaax w xcctko CEwaanu c ochmh BanMiynnijix sjicuchtoh. 

2. ycrpoflcToo no n.1, oTrazHajompccH Tew, «rro Ha ampM-row Komje Kajsjjoro nasa budojihch 
X^ononHHTOibHbffi na3, a itamnaH onopHaa miacrnHa cea6K<sa BwcTynoM, pa3uea(cHHU>i d 
ponoTniHTe/ibHOM na3y. npn yrou ycrpoftcToo cna6acHo r-aflxoA, oxaaTbiBaioinefl Kopnyc c onopHbiwH 
nnacmHawH. 
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Drawlng(s) [MeprexHj: 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at Ihe open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 
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Description: 

The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
die housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section F-T in Fig. 1, and Fig. 
7 is the section JX~}\ in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 1 5 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 11 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 11 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1 . As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. 1 
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Fig. 2 
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Fig. 3 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 



Fig. 7 
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